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The  expe r imen ts  desc r i bed  i n  t h i s  t hes i s  we re  s ta r ted
A s  a n  a t t p m n t  t o  q t r r d r r  t h o  i m m r r n o l  o r r i  r - a  1  n r o n c ; l i e s  o f
h e r p e s  s i m p l e x  v i r u s  L y p e  1  ( H S V - f )  g l y c o p r o t e i n  D  ( S D )
us ing  gD  f ragmen ts  p roduced  by  recomb inan t  DNA technoLogy .
T w o  d i f f e r e n t  a p p r o a c h e s  w e r e  f o l l o w e d  t o  i n v e s t i g a t e
s e q u e n L i a l  i m m u n o g e n i c  r e g i o n s  o f  g D .  F i r s t l y ,  r e s t r i c t i o n
enzyme f ragmen ts  o f  t he  gD  gene  were  c loned  i n to  a  bac -
r c r i a l  e x n r e s s j o n  v e c t o r . .  F o u f  d i f f e r e n t  f u s . L o n  n r n 1 - e i n s
w e r e  c o n s t r u c t e d  i n  t h i s  w a y ,  c o n t a i n i n g  a m - i n o  a c i d
r e s i d u e s  - 5  t o  5 5 ,  - 5  t o  5 5  i n  d u p l i c a t . e ,  - 5  t o  1 6 1 ,  a n d  - 5
t o  ? ' l  9  n f  n D  r o s n p r - t  i  v p l  w .  T o  n r n d t r c a  f  r r s  i  n n  r ; p g f e i n s  w i t hY v l
t h o  f w n  l a r c e q f  c F )  f r a n m e n t q  / s e r r l ) e n r : e  - 5  t o  1 5 1  a n d  - 5  t O
3 1 9 ) ,  t h e  o r i g i n a }  e x p r e s s i - o n  v e c t o r  h a d  t o  b e  a d a p t e d  L o  a
v c r - 1 - r l r  r - n d i n c l  f c r r  a  t r r r n . a f e . l  R - a a l a c t n s i d a s o .  F u s i o nu v s  P
n r - t a i  n q  w i  t h  t h e  t r r ) n r : a t e d  R - o a l a c t o s i d a S e  w e r e  e a s i e r  t o
n r r l i f r z  i h : n  f 1 1 q i a -  n r ^ f ^ i - c  ' . ' i f h  t h o  o r i a i n : l  p  - ^ r ^ ^ - ^p u l  f  ! y  L r l o l l  t u s l U l l  P ! U L c I l r 5  w l  L r r  r \ j r r r u r  P - 9 o f  q U L U -
s i d a s e /  m a k i n g  t h i s  v e c t o r  m o r e  s u i t a b L e  t o  u s e  f o r  i m m u n o -
l n n i e a l  s t r r d i o c  o f  n r n t e i n  f r a c y m e n t s  t h a n  t h e  o r j o i n a l  c l n e .
Rabb j - t s  we re  immun ized  w i th  t he  gD- fus ion  p ro te ins  and  the
o b t a i n e d  a n t i s e r a  w e r e  i n v e s t i g a t e d  f o r  r e a c t i v i t y  w i t h
q r z n t h o t  i  c  c F , t - n a n t  i  d o q  e  n r r o r i  n n  t h o  n l  n n a d  q a - r r a n - a q  : n r l  i  n
a d d i t i o n  f o r  v i r u s  n e u t r a l i z i n g  a c t i v i t y .  S e v e r a l  i m m u n o -
n p n i r -  s i 1 - e s  j n  t h e  c r D - m n i e t w  n f  t . h e  f r r s i o n  n r o F - e i n s  w e r e
f o u n d ,  v i : z .  a m i n o  a c i d  r e s i d u e s  9  t o  3 4 ,  4 0  t o  5 4 ,  7 0  t o
9 4 , 7 2 0  L o  r 5 4 , 2 6 4  L o  2 1 4 t  2 8 0  t o  2 9 4  a n d  3 0 0  t o  3 1 4  o f
n D  H S V - n p r r f r a l  i  z i n n  a n t i h n d i p q  ^ ^ - ^ ^ * ^ '  ^ ^ . . r  i 1 1 ^  a f L e 1 .9 u .  r r r v - r r s u L ! u L L 4 r r r Y  u r r L r u v u f s r  q l , P s o r s u  v q l l ! c
i m m u n i z a t i o n  w i f h  t h e  t a n d e m  f u s i o n  p r o t e i n f  c o n t a i n i n g  t h e
q a a r r o n c o  
- E  t - n  5 5  i  n  c l r r n l  i e  a t c .  t h a n  a f  t e 1 .  i m m U n i Z a t i O n
w i th  t he  o the r  t h ree  fus ion  p ro te ins .  Immun iza t i ons  w i t rh
t h i s  f  r r s i o n  n r n t - e i n  e l i c i t e d  h i r r h e r  A n t i  - . r l . ) - n e n t i d e  a n t i -
body  t i t e r s  t han  immun iza t i ons  w i th  t he  o the r  t h ree  fus ion
n r o t e i n q  T h p q e  - ^ ^ " r + ^  L h a t  a  d i f f e r e n t  n r o q p n -l J r v u s ! r r r .  r r r s r e  I e s U l  L -  5 U 9 9 e b L  L t r O U  d  U I L l e L Y l r u  p r v r E r r -
t a t i o n  o f  a n  a n t i g e n i c  r e g i o n  o f  a  p r o t e i n  m a y  e n h a n c e  t h e
immune  response  to  t h i s  reg ion  and  tha t  re la t - i ve . I y  sho r t  gD
f r r n m o n t q  ^ r a  o n r r a l l r r  a f f a a f i r r o  i n  o l i c i f i n n  n o r r t r a l i z i n n
a n t i b o d i e s  a s  l o n g e r  f r a g m e n t s .
S e c o n d I y ,  i n s t e a d  o f  w e l l - d e f i n e d  r e s t r r c t i o n  e n z ) . m e
f ragmen ts ,  r andomly -gene ra ted  f ragmen ts f  p roduced  by  DNAse-
t r e a t m e n t  o f  t h e  g D  g e n e  w e r e  c l o n e d  i n t o  t h e  e x p r e s s i o n
vec to r .  The  resu l t i ng  random exp ress ion  l i b ra ry  was
s c r e e n e d  w i t h  a  h u m a n  H S V - p o s i t i v e  a n t i s e r u m .  I n  a d d i t i o n ,
A  q p f  n F  n r z a r l  a n n i  n o  q \ / n f  h o f  i  a  - D - n o n f  i d o q  r n r r o r i  n n  n o a r  l r rY -  r - r
+ L ^  ^ ^ * ^ l ^ # ^  - n
i d e n t i f i e d ,  v t z .  r e s i d u e s  I 0  t o  2 4 , 2 6 0  L o  2 7 4 , 3 0 0  t o  3 1 4
a n d  3 4 0  t o  3 6 9 .  C o m b i n i n g  t h e  r e s u l t s  o f  b o t h  a p p r o a c h e s
the  fo l l ow ing  reg ions  o f  gD  were  found  to  be  immunogen ic  by
s t u d i e s  w i t h  t h e  g D - f u s i o n  p r o t e i n s :  9  t o  3 4 ,  4 0  t o  5 4 ,  7 0
t o  9 4 ,  I 2 0  t o  1 5 4 ,  2 6 0  L o  2 7 4 ,  2 8 0  t o  2 9 4 ,  3 0 0  t o  3 1 4 ,  a n d
3 4 0  t o  3 6 9 .  R e s i d u e s  9  t o  3 4 ,  2 6 0  t o  2 7 4 ,  a n d  3 4 0  t o  3 6 9
o v e r l a p  e p i t o p e s  d e s c r i b e d  b y  C o h e n  a n d  E i s e n b e r g  ( 1 ,  2 ) i
t he  o the r  reg ions  were  no t  i den t i f i ed  be fo re .  Whe the r  t hese
r a n i  n n q  a r o  a n t  i  n o n  i  n  i  n  n a t  i  r r o  a F )  a n d  r ^ r h a t h o r  i h o r z  a r o
c a p a b l e  o f  e l i c i t i n g  v i r u s  n e u t r a l i z i n g  a n t i b o d i e s  r e m a i n s
t o  b e  i n v e s t i g a t e d .
Th i s  s tudy  i nd i ca tes  t ha t '  a  l im j - t ed  number  o f  c l ones
e x n r p s s i n c  c l i f f e r c n t  f r a o m o n t s  n f  o D  i n  r - o m h i n a t i o n  w i t h
q \ / n f h o t i e  n o n l - i r i o q  e n r r o r i n n  f h o  a f )  q o a r r o n - a  a r c
- -  - - - . . f  * , J  V e r y
s u i t a b l e  f o r  t h e  d e t e r m i n a t i o n  o f  s e q u e n t i a l  a n t i g e n i c
r e o i  n n q  T t  w i  I  I  b c  i n l - e r e s t  i n o  t n  i  n r r e s t  i  c a f  p  t h e  i m m u n o -
' I  
o o j r - a l  n o t e n f  i o n  n F  f r r q i n n  n r n t e i n s  w i t h  m o f e  t h a n  t w o
c o p i e s  o f  s e q u e n c e  - 5  t o  5 5  o f  g D /  s i n c e  i m m u n i z a t i o n  w i t h
a  f u s i o n  p r o t e j n  c o n l a i n i n g  t - w i c e  t h e  s e q u e n c e  - 5  t o  5 5
showed  a  t endency  to  resu l t  i n  h ighe r  an t i body  t i t e r s  t han
i m m u n i z a t j o n s  w i t h  t h e  o t h e r  f u s i o n  p r o t e i n s .  F u r t h e r m o r e ,
i t  has  t o  be  de te rm ined  whe the r  t he  re la t i ve l y  sho r t  f us ion
p r o t e i n s  ( s e q u e n c e  - 5  t o  5 5  o f  g D )  a r e  e q u a L l y  e f f e c t i v e  i n
i  n c i r r r -  i  n c r  n r o t e r - f  i n n  a . r ^  i  n s t  a n  H S V - l  r - h a  I  I  o n r r e  a S  t h e
I  n n c e r  f  r r s  i  6 p  6 p a + o i  n c  /  c 6 ^ , 1 6 n ^ e  - 5  t O  1 6 1  a n d  - 5  t O  3 1 9  o f
sD) .
T h e  g D - f u s i o n  p r o t e i n s  m a y  a l s o  b e  s u i L a b f e  t o o l s  i n
I o c a l i z d t i - o n - s t u d j e s  o f  T - c e l I  e p i t o p e s  w h i c h  a r e  n e c e s s a r y
f o r  t h e  i n d u c t i o n  o f  c e l l u l a r  i m m u n i t y .  B o t h  B -  a n d  T - c e l l
e n i  f  o n o s  m ; v  h e  r p n r r i  r o d  { n r  t h ^  ^ - ! - L r  I  ^ L * ^ - *  n f  l n n o -u r r e  e J U O ! I a D l l l t l g l l U  v !  r v r r \ J
' I  
A e 1 -  i  n f l  n r n t a a t  i  \ r a  i  m m r r n  i  t r r
F i n a l l r u  o y n r a q q i n n  n f  c f t  i n  :  o r r l r a r r ; n J - i .  'r  r . q r : r  ,  _  _ * _  e x p r e s s r o n
s w s t e m  w i  I  I  h e  n e n a q q a r r z  J * n  i  n r r p s t  i  o a t p  s t r l t r - t l l 1 . a l  a n t i -
a e n  i  r -  s i  l - a s  n f  o D  a n r l  t h o i  r  r n l  e  i  n  t h a  n r n d r r r - t i O n  O f  v i f u s
n e u t r a l - i z i n g  a n t i b o d i e s .  T h e  r e s u l t s  o f  s u c h  i n v e s t i g a t i o n s
m a y  e v e n t u a l l y  r e s u . I L  i n  a  s u b u n i t  v a c c i n e  a g a i n s t  H S V - 1 .
9 9
